Objectives: This study had two aims: (1) to describe the extent of thirdparty disability in a sample of spouses of older people with hearing impairment, and (2) to investigate factors associated with third-party hearing disability. Third-party disability is defined as the disability and functioning of family members as a result of the health condition of their significant other.
INTRODUCTION
Hearing impairment is commonly associated with aging and occurs in approximately 60% of people over the age of 60 (Davis 1989; Hickson et al. 1999; Wilson et al. 1999; Andrews 2001) . As communication is a shared experience, which can be significantly affected by hearing impairment, any difficulty is likely to also affect the person's communication partners. The effects of hearing impairment on the lives of older people and their communication partners are far-reaching, and the World Health Organization's International Classification of Functioning, Disability and Health (ICF) provides a framework to consider these effects (World Health Organization 2001) . The ICF is a conceptual framework and classification tool for components of health. Within the ICF, functioning is an "umbrella term covering all body functions, activities, and participation" (World Health Organization 2001, p. 3) ; and "disability serves as an umbrella term for impairments, activity limitations, or participation restrictions" (p. 3). The ICF has two parts: (1) functioning and disability, and (2) contextual factors. Functioning and disability encompasses two components: (a) body functions and structures, and (b) activities and participation. The ICF classifies two components of contextual factors: (a) environmental factors, which consist of the physical, social, and attitudinal environment of people; and (b) personal factors, which refer to the background of an individual's life and living (World Health Organization 2001) .
According to the ICF, the effect of hearing impairment on the unimpaired spouse can be considered as a "third-party disability." In this situation, although the spouse does not have a health condition, he or she may experience disability as a result of the partner's hearing impairment (World Health Organization 2001) . Scarinci et al. (2009a) discussed the application of the ICF to third-party hearing disability in a study that linked the results of their qualitative research (Scarinci et al. 2008) to the ICF to deliver a set of codes relevant to the study of third-party disability in spouses of older people with hearing impairment. The authors found that spouses reported activity limitations and participation restrictions in the ICF domains of communication, domestic life, interpersonal interactions and relationships, and community social and civic life. The importance of understanding the third-party disability experienced by spouses of older people with hearing impairment cannot be underestimated. The family, and specifically, the spouse, constitutes perhaps the most important social context in which hearing impairment is diagnosed and treated. The family may influence help seeking for hearing difficulties, the taking up of interventions, and compliance with interventions (Mahoney et al. 1996; Duijvestijn et al. 2003; Knudsen et al. 2010 ). Furthermore, the activity limitations and participation restrictions experienced by spouses may in turn serve as a further disability for the hearing-impaired partner, because of the potential withdrawal of the normally hearing spouse from interactions, and increased levels of frustration. Therefore, acknowledging and understanding the effect of the hearing impairment on not only the person with the hearing impairment, but also his or her spouse, is central to familycentered practice.
Research has shown that as a result of hearing difficulties, family members, and in particular, spouses often take on additional responsibilities, and family roles are altered (Hétu et al. 1988; Hallberg & Barrenäs 1993; Morgan-Jones 2001; Ross & Lyon 2006; Yorgason et al. 2007; Scarinci et al. 2008) . Danermark (2005) argued that it is not the hearing loss itself that affects the spouse, but rather the subsequent communication problems, as the demands for increased emotional support and communicative assistance can create distress for the spouse. In their study of positive experiences reported by significant others as a result of hearing impairment, Stephens et al. (2004) found that spouses were more likely than children, friends, and other relatives, to report only negative experiences as a result of a partner's hearing impairment. Some research even suggests that hearing impairment may take a greater toll on the spouse than on the person with hearing impairment (Brooks et al. 2001) . Our previous qualitative work showed that older spouses experience a wide range of difficulties as a result of their partners' hearing impairment, centering around four main themes: (1) the broadranging effects on the spouses' everyday life; (2) the spouses' need to constantly adapt; (3) the effect of acceptance on the spouse; and (4) the effect of aging and retirement (Scarinci et al. 2008) . The effect of hearing impairment on the ten spouses in this previous qualitative study ranged from mild difficulties to more substantial effects on the spouses' activities and participation, with specific difficulties noted in areas such as communication, emotional consequences, relationship satisfaction, and socialization. Spouses also reported difficulties in having to adapt to their partners' hearing impairment through the use of communication strategies. Some spouses also reported being concerned about an imbalance of adjustment to the hearing impairment, where they thought they had done most of the adaptation with their hearing-impaired partner expecting others to accommodate their hearing impairment. Spouses commented on the effect of their partner's "denial" of their hearing loss, and the importance of their partner's acceptance and use of hearing aids to their daily functioning.
A number of factors have been discussed as possibly contributing to greater spousal distress in older spouses affected by their partners' hearing impairment, including age, gender (Wallhagen et al. 2004; Anderson & Noble 2005; Scarinci et al. 2008; ) , degree of hearing impairment and hearing disability (Knussen et al. 2004) , relationship satisfaction (Knussen et al. 2004; Anderson & Noble 2005; Yorgason et al. 2007 ), and the presence or absence of hearing aids (Brooks et al. 2001; Stark & Hickson 2004; Knussen et al. 2005; Yorgason et al. 2007) . The potential role of gender in spouse adjustment to hearing impairment has been discussed by a number of researchers, with female spouses noted to report more difficulties than male spouses (Wallhagen et al. 2004; Anderson & Noble 2005; Scarinci et al. 2008) . In relation to hearing disability and relationship satisfaction, Knussen et al. (2004 Knussen et al. ( , 2005 Tolson et al. 2002) investigated the effects of hearing difficulties (termed "hearing hassles") in older people with hearing impairment on younger nonspouse relatives. They found that the hearing difficulties experienced by the younger relatives were significantly related to the hearing disability and hearing handicap of the older person and the quality of the relationship, such that those participants with higher hearing hassle scores had older relatives with a greater degree of hearing impairment and hearing disability and had a poorer relationship with their relatives. They also found that younger relatives of older people with greater hearing disability and handicap had more symptoms of distress than others (Tolson et al. 2002) . This is consistent with other research findings suggesting that hearing difficulties contribute to interpersonal and emotional problems (Hétu et al. 1993; Lormore & Stephens 1994; Stephens et al. 1995; Brooks et al. 2001; Anderson & Noble 2005) . Anderson and Noble (2005) also discussed the role of relationship satisfaction in couples affected by hearing impairment. They found higher relationship satisfaction in couples that made fewer negative attributions to the character of the person with the hearing impairment. Another study of adult cochlear implant users and their spouses found that hearing difficulties limited the couples' social life and had an effect on their marital relationship (Ross & Lyon 2006) , with spouses in this study also taking on additional responsibilities for their partners, including that of being carer or interpreter. These results further suggest the relevance of relationship satisfaction in coping with hearing difficulties.
The role of hearing aids and help seeking has also been discussed as a factor contributing to the effect of hearing impairment on spouses. Both Brooks et al. (2001) and Stark and Hickson (2004) found that significant others (primarily spouses) reported fewer difficulties after hearing aid fitting, specifically in relation to face-to-face communication, television viewing, and hearing-specific quality of life. In their qualitative study of older couples affected by hearing impairment, Yorgason et al. (2007) found that the presence of hearing aids positively enhanced the quality of the marital relationship. The potential effect of hearing aid fitting on third-party hearing disability needs further exploration.
Although it is clear from studies to date that spouses do experience difficulties as a result of their partners' hearing impairment, the number of studies addressing the issues specifically related to older people are few. Previous qualitative studies by Scarinci et al. (2008) and Yorgason et al. (2007) gave some insight into older spouses' experiences. However, the limited number of participants in these studies (N = 10 and N = 8, respectively) did not allow for a description of the range, severity, and degree of third-party disability in a broader sample. Furthermore, they did not investigate factors related to greater spousal distress. The study reported here aimed to extend the results of our previous qualitative study (Scarinci et al. 2008 ) by exploring the issue of third-party disability in a larger sample of spouses of older people with hearing impairment. Specifically, it aimed to: (1) describe the nature and degree of third-party disability in spouses of older people with hearing impairment, and (2) explore factors associated with third-party disability in spouses of older people with hearing impairment. It was hypothesized from previous literature that factors such as age, gender, partner's degree of hearing impairment and hearing disability, presence or absence of hearing aids, and spouse's perception of relationship satisfaction and satisfaction with partner's help seeking would influence third-party hearing disability.
MATERIALS AND METHODS

Research Design
This study was the quantitative phase of a sequential mixedmethods research project and followed on from the first, qualitative, phase (Scarinci et al. 2008) . In a sequential mixedmethods approach, each phase of the research is carried out independently; however, each phase is intricately linked (Morse 1991) . It was envisioned that the results of this second phase would serve to support, extend, or revise the ideas presented in the first phase. The first phase identified and described the issues faced by spouses of older people with hearing impairment, and results of that study were used to develop the 36-item Significant Other Scale of Hearing Disability (SOS-HEAR; Scarinci et al. 2009b ). The second phase described here applied the SOS-HEAR to a sample of older spouses to profile third-party hearing disability and to investigate factors that affect third-party hearing disability.
Participants
Couples aged ≥50 years affected by hearing impairment were sought for participation in this research. The rationale for including participants aged ≥50 years was twofold. First, after the age of approximately 50 years, hearing sensitivity is known to deteriorate progressively (Bess & Humes 1995; Chia et al. 2007) , and inclusion of participants from the very early onset of agerelated hearing impairment was desired to capture the range of experiences. Second, the majority of research to date has focused on couples <50 years of age, and therefore, there was a gap of knowledge existing from ≥50 years of age. Of the participants, 49% were recruited through advertisements in newspapers and newsletters, 36% through presentations to community groups such as Probus Clubs and National Seniors Associations, and 15% from The University of Queensland's 50+ Registry, which is a registry of people >50 years of age who agree to participate in research. To be included in the study, spouse participants were required to be ≥50 years of age, retired from full-time work, have normal hearing (i.e., pure-tone average [PTA] at 500, 1000, 2000, and 4000 Hz of ≤ 25 dB HTL in at least one ear), speak English, have no self-reported memory problems or neurological impairment, and be married to someone ≥50 years of age who had a hearing impairment (i.e., PTA at 500, 1000, 2000, and 4000 Hz > 25 dB HTL in at least one ear). A total of 111 couples expressed interest in participating in the study and subsequently attended a screening assessment. There were 86 female spouses (77.48%) and 25 male spouses (22.52%) between 49 and 87 years of age (mean =69.41 years; SD = 7.79). Of the original 111 potential participants, 11 were deemed ineligible for inclusion in the project because of a measured hearing impairment in the spouse (n = 5) or because both members of the couple were found to have normal hearing (n = 6).
The final sample therefore consisted of 100 retired couples; their characteristics are displayed in Table 1 . Hearing-screening tests showed that all spouses had normal hearing and the hearing-impaired partners had, on average, a mild-to-moderate better ear hearing loss. The length of marriage for participants ranged from 1 to 66 years (mean = 41.64 years; SD = 14.04). Of the 100 couples, 79% were in their first marriage and 21% in their second marriage. Ninety-two percent of partners had sought professional help at some point for their hearing difficulties, primarily through audiologists (85%). Other bodies previously involved in management of their hearing loss included university programs (31%), medical doctors (27%), and hearing organizations (1%). Of those partners who had sought help, more than two thirds (68%) had been fitted with either unilateral or bilateral hearing aids; however, less than half (44%) actually reported wearing them for >1 hour per day, with 13% reporting that they never wore their hearing aids. In addition, 40% used one or more assistive listening devices in their everyday life, including headphones for TV (22%), special telephones (21%), and captions for TV (11%).
MATERIALS
In addition to collecting basic social and demographic information, we also asked the normally hearing spouse participants to respond yes or no to the question, "Are you satisfied that your partner has done all he/she can to help with their hearing?" Three additional questionnaires were also completed to assess the spouses' third-party disability, their perception of their partners' hearing disability, and their relationship satisfaction:
1. The SOS-HEAR. The purpose of the SOS-HEAR is to measure the level of third-party disability experienced by spouses of older people with hearing impairment. It consists of 36 items that were generated from analysis of in-depth interviews conducted with spouses of older people with hearing impairment (Scarinci et al. 2008 ) and reflect the 4 categories and 18 themes identified relating to the spouse's experience of being married to someone with a hearing impairment. The themes were developed into simple statements, and were consistent with the language used by participants. Response choices are consistent with the ICF qualifiers: 0 = no problem (none, absent, negligible, 0-4%); 1 = mild problem (slight, low, 5-24%); 2 = moderate problem (medium, fair, 25-49%); 3 = severe problem (high, extreme, 50-95%); and 4 = complete problem (total, 96-100%). Total scores range from 0 to 144, with higher scores consistent with greater third-party disability. Cronbach's alpha of 0.95 indicated very good internal consistency. Further information regarding the development and validation of the SOS-HEAR is described in Scarinci et al. (2009b) . 2. The Significant Other Assessment of Communication (SOAC; Schow & Nerbonne 1982) . The SOAC consists of 10 items that are worded such that the spouse is asked to comment on their perception of their partners' hearing difficulties. The SOAC has six items related to communication (e.g., Does your partner experience difficulties when speaking with one other person?) and four that are about participation restrictions (e.g., Do you feel any difficulty with your partner's hearing limits or hampers their personal or social life?). Response choices are almost never or never (score = 1), occasionally, about one fourth of the time (score = 2), about half the time (score = 3), frequently, about three fourths of the time (score = 4), and practically always or always (score = 5). Total scores on the SOAC range from 10 to 50, with higher scores consistent with greater difficulties. Despite the apparent differences in the nature of the items (i.e., some focusing on activity and some on participation), the principle components analysis showed that all but three items loaded on a single factor that accounted for 35.62% of the total variance, with other factors accounting for 20.6% and 13.43% of the variance. Cronbach's alpha of 0.88 indicated good internal consistency. The psychometric properties of the computerized SOAC were also investigated by Hodes et al. (2009) , which showed high Cronbach's alpha (0.96) and test-retest correlations (0.97). 3. The Relationship Assessment Scale (RAS; Hendrick 1988) . The RAS was used by Anderson and Noble (2005) in their study of relationship satisfaction and attribution of behaviors modulated by hearing difficulties in older couples. The RAS is a generic measure of relationship satisfaction. It consists of seven items (e.g., "How well does your partner meet your needs?" and "In general, how satisfied are you with your relationship?") and participants are asked to subjectively rate how satisfied they are with various aspects of their intimate relationship on a 5-point Likert-type scale ranging from 1 (low satisfaction) to 5 (high satisfaction). Total scores on the RAS range from 7 to 35, with higher scores indicating greater satisfaction. The RAS has been found to discriminate dating couples who stayed together from those couples whose relationship ended in the months after. The factor structure and internal consistency of this questionnaire were also investigated using data from the present study. The principle components analysis showed that all items loaded onto a single factor that accounted for 74.07% of the variance in scores. Cronbach's alpha of 0.94 indicated good internal consistency.
The hearing-impaired partners of the normally hearing spouses completed a questionnaire to measure the participation restrictions and activity limitations they experienced as a result of hearing impairment:
1. The Self Assessment of Communication (SAC; Schow & Nerbonne 1982) . The SAC consists of the same items as the SOAC does, but the items are worded for the person with the hearing difficulties (e.g., Do you experience difficulties when speaking with one other person?). Response choices are almost never or never (score = 1), occasionally, about one quarter of the time (score = 2), about half the time (score = 3), frequently, about three fourths of the time (score = 4), and practically always or always (score = 5). Total scores on the SAC range from 10 to 50, with higher scores consistent with greater difficulties. A Cronbach's alpha of 0.89 was obtained, indicative of good internal consistency. The principle components analysis showed that items loaded onto two factors, accounting for 60.61% of the variance. The psychometric properties of this questionnaire were also investigated by Hickson et al. (2007), which showed all items loading onto a single factor that accounted for 51.7% of the variance in scores, with a Cronbach's alpha of 0.90. Investigations by Hodes et al. (2009) also showed high Cronbach's alpha (0.94) and test-retest correlations (0.94) for the computerized SAC.
Procedure
Permission for this study was granted by the Behavioural and Social Sciences Ethics Research Committee of The University of Queensland. Screening assessments were conducted to determine participants' eligibility for inclusion in the project. This appointment took place in participants' homes and included pure-tone hearing screening for both members of the couple in both ears at 500, 1000, 2000, and 4000 Hz (Madsen Micromate 304 with circumaural headphones). If the couple was eligible for participation in the project, the spouse subsequently completed a series of questionnaires and answered questions regarding relevant demographic information. The hearing-impaired partner was also asked to complete a questionnaire. The questionnaires were administered face to face, with participants in separate rooms. Face-to-face administration of questionnaires is the preferred method of administering questionnaires to increase the validity and reliability of responses, especially when using self-report measures (Czaja & Blair 2005) . Response rates to the questionnaires in this study were uniformly excellent, with all participants completing each item; therefore, there were no missing values.
All analyses were carried out using the Statistical Package for Social Sciences (version 15.0) for Windows. Basic descriptive statistics, including means, standard deviations, and percentages were calculated to describe the sample, and the nature and degree of third-party hearing disability in spouse participants.
Analysis
To assess factors that affected third-party hearing disability, a binary logistic regression analysis was conducted. Binary logistic regression models are used to evaluate the ability of independent variables to predict category membership of the dependent variable. The dependent variable was whether or not spouse participants reported a severe or complete problem on at least one item of the SOS-HEAR. Participant reports of a severe or complete problem on at least one item of the SOS-HEAR were determined by researchers to be indicative of greater thirdparty hearing disability in the spouse because selection of such responses was considered to be indicative of more significant problems. This was chosen over an arbitrary cutoff point for the total SOS-HEAR score as it was observed that some participants had higher scores because they had indicated a mild problem on a number of items. Admission of a severe or complete problem, although on only one item, was considered to be more clinically relevant than reporting mild problems only.
Independent variables of interest to the research questions included: spouse perception of relationship satisfaction (as measured by the RAS); spouse perception of the hearingimpaired partner's hearing disability (as measured by the SOAC); partner's hearing disability (as measured by the SAC); partner's level of hearing impairment (better ear PTA); partner's use of hearing aids (whether partner wore hearing aids at least 1 hour per day); spouse's satisfaction that his or her partner had done all he or she could to help with hearing; gender; the age of the spouse; and the age of the partner with hearing impairment. Before computing the model, the distribution of variables and multicollinearity were checked for each variable. Given that the frequency distribution of gender showed an extremely skewed distribution across cells, gender was necessarily excluded from the first model.
RESULTS
The first aim of the study was to describe the nature and degree of third-party hearing disability. Table 2 displays the mean SOS-HEAR scores and the percentage of responses for each of the 36 items. Each item on the SOS-HEAR is scored from 0 to 4, with higher scores indicating greater third-party disability. The mean scores for the SOS-HEAR fell between 0.17 for item 27 ("My partner's hearing difficulties have an effect on our physical/intimate relationship") and 1.65 for item 4 ("Because of my partner's hearing difficulties, I have to repeat myself often"). Table 2 shows that the majority of spouses (>50%) reported a mild or greater problem on items 1-6, 9-11, 17, 18, 21, and 22 . Almost all spouses (94%) stated that they had mild or greater problems because they had to repeat things for their partners (item 4). Of participants, 84% also reported mild or greater problems because they had to raise the volume of their voice (item 6). Approximately three quarters of spouses also reported mild or greater problems because of the need to communicate face-to-face with their partners (item 5 = 76%) and because they were not able to whisper secrets (item 3 = 71%). Approximately two thirds of participants also reported feeling frustrated (item 18 = 69%), and not communicating as often (item 1 = 65%) or as spontaneously (item 2 = 60%) as they would like to. In response to the final question about the overall effect of their partners' hearing impairment on their quality of life, 21% of spouses reported a mild or greater problem. No problems were reported by the majority (>50%) of participants on 23 of the 36 items. In response to the question, "Are you satisfied that your partner has done all he/she can to help with their hearing?" 72% reported that they were satisfied that their partners had done all they could do. Table 3 shows a summary of the descriptive statistics for the SAC, SOAC, and RAS questionnaires, including mean scores, standard deviations, and ranges. Paired-sample t tests showed there was no significant difference between the spouses' (SOAC) and the hearing-impaired partners' (SAC) ratings of the partners' hearing disability (t = −1.168, p > 0.05). Relationship satisfaction was high on average, with the mean score approximately 31.41 out of a possible score of 35.
The second aim of this study was to investigate factors associated with greater third-party hearing disability. Direct logistic regression was performed to assess the effect of a number of factors on the likelihood that spouses would report a severe or complete problem on any one item of the SOS-HEAR. Thirtysix participants reported a severe or complete problem on at least one item of the SOS-HEAR, with the remaining 64 participants reporting no, mild, or moderate problems on all items of the SOS-HEAR.
The age of the spouse and the age of the partner with hearing impairment were found to be significant predictors of severe or complete third-party hearing disability in the first model. The direction of the difference varied such that, as the spouse aged, he or she was less likely to report third-party disability, and as the partner with hearing impairment aged, the spouse was more likely to report third-party disability. Investigation of the variables indicated a problem with multicollinearity between these two age variables, and it was therefore not appropriate to include both variables in the model. In the first instance, the age of the spouse was removed from the model; this resulted in a nonsignificant finding for the remaining variable, age of the partner. Then the age of the partner with hearing impairment was removed from the model instead, and the finding was again nonsignificant for the remaining age variable (i.e., spousal age).
This suggested that third-party disability was not related to the age of the individual person but rather to the interaction between the age of the spouse and the age of the hearing-impaired partner. The analysis subsequently included the difference in age between the partner with hearing impairment and the spouse as an independent variable. The difference in age between the partner with the hearing impairment and the spouse ranged from 10 years younger to 20 years older (mean = 2.42 years older; SD = 4.93). This was significant. The final model therefore included seven independent variables: (1) spouse perception of relationship satisfaction (as measured by the RAS); (2) spouse perception of the hearing-impaired partner's hearing disability (as measured by the SOAC); (3) partner's hearing disability (as measured by the SAC); (4) partner's level of hearing impairment (better ear PTA); (5) partner's use of hearing aids (whether or not partner wore hearing aids at least 1 hour per day); (6) spouse satisfaction that their partner had done all they could to help with hearing; and (7) spousal age difference.
A test of the full model containing all seven predictors against a constant-only model was statistically reliable (χ 2 [7, N = 100] = 46.106, p < 0.001), indicating that the predictors, as a set, reliably distinguished between spouses who reported and did not report a severe or complete third-party hearing disability on at least one item of the SOS-HEAR. The model as a whole explained 36.9% (Cox and Snell R 2 ) and 50.6% (Nagelkerke R 2 ) of the variance in third-party hearing disability, and correctly classified 78.0% of cases. Table 4 shows regression coefficients, Wald statistics, odds ratios, and 95% confidence intervals for each of the seven predictors. According to the Wald criterion, three of the independent variables made a unique statistically significant contribution to the model and reliably predicted the presence or absence of severe or complete third-party hearing disability on at least one item of the SOS-HEAR. These variables were spouse perception of relationship satisfaction as measured by the RAS, spousal age difference, and spouse perception of their partner's hearing disability as measured by the SOAC. As shown in Table 4 , the strongest predictor of reporting a severe or complete third-party disability was relationship satisfaction, recording an odds ratio of 1.263. This indicates that spouses with lower relationship satisfaction were more likely to report severe or complete third-party hearing disability than spouses with higher relationship satisfaction, controlling for all other factors in the model. For every unit of reduced relationship satisfaction, the probability of severe-to-complete thirdparty disability is increased by 1.263.
Spouses with a greater age difference than their partner were also more likely to report a severe or complete third-party disability, controlling for all other factors in the model. The odds ratio indicates that for each year in age difference between couples, the probability of spouses reporting third-party hearing disability increases by 1.172. Because it was considered that the difference between the dyad's hearing may underlie this age difference, the difference between the average better ear HTL of the hearing-impaired partner and the normally hearing spouse was included as a variable in the model; however, this was not significant.
When controlling for other factors in the model, spouses who perceived that their partners had greater hearing disability were also more likely to report a severe or complete thirdparty disability. For every unit of increased spouse perception of hearing disability, spouses were 1.165 times more likely to report third-party hearing disability.
DISCUSSION
This study represents the first attempt to measure the thirdparty disability experienced by spouses of older people with hearing impairment, and to explore factors that increase the likelihood of an older spouse experiencing third-party disability. Communication between the husband and wife clearly carries a great deal of importance to everyday life. This study's focus on the effect of hearing impairment on spouses has provided insight into the effect of a partner's hearing impairment on the normally hearing spouse.
The 100 older spouses who participated in this study reported a range of problems and severity levels as a result of their partners' hearing impairment. Although 98% of the sample reported a mild or greater disability on at least one item of the SOS-HEAR, most spouses reported no problem on majority of the items. Although this may indicate that third-party hearing disability is not a significant problem for older spouses, there was a continuum of disability reported, and a number of specific areas were identified for which spouses reported a higher incidence of third-party disability. These areas were communication changes and use of communication strategies, and emotional problems such as feeling frustrated and angry. Areas in which fewer problems were reported included relationship changes and social activities. These findings provide a level of insight into the types of activity limitations and participation restrictions experienced by older spouses affected by their partners' hearing impairment.
The higher incidence of third-party disability in the area of communication changes reflects the central role of communication in the spouses' everyday lives. This may occur because of the difficulties faced by older couples when long-established communication patterns are disturbed by hearing impairment (Wallhagen et al. 2004 ). Furthermore, the implementation of communication strategies to aid their partner may prove more difficult for older spouses who may be experiencing other age-related cognitive and language changes that make the additional demands of interpreting and repeating conversations for their partner more difficult . These communication difficulties may have a subsequent negative effect on the spouse's emotional functioning, as reflected in greater reports of emotional problems, which in turn may make it even more difficult for the spouse to cope with communication changes. The quality of the couple's relationship may also affect the communication style of the couple. Research in aphasia and other areas has also found that the additional demands of caregiving are associated with psychological effects such as irritability, fatigue, anxiety, and depression (Währborg & Borenstein 1990; Zraick & Boone 1991; Williams 1993; Grant & Davis 1997; Herrmann 1997) . No participants in this study (neither spouses nor partners) had any other significant health problems and were not in need of additional caregiving. The fact that tensions were evident suggests that third-party hearing disability is a problem and that early identification and intervention could benefit both the spouse and the person with hearing impairment. It is proposed that, as the spouse's perception of the partner's hearing disability was identified as a significant factor in third-party disability, involvement of both the spouse and the hearing-impaired partner in aural rehabilitation may be beneficial. It could reduce the hearing-impaired person's disability and the spouse's perception of their partner's hearing disability and, therefore, minimize third-party hearing disability. The effect of the quality of the couple's relationship on their communication patterns could also be considered by the clinician, with appropriate referrals made to other health professionals as necessary (i.e., marital counseling).
Despite previous research highlighting the negative effect of hearing impairment on the spouse's social activities (Brooks et al. 2001; Morgan-Jones 2001; Scarinci et al. 2008 ), participants in this study did not report many problems in this area (see [29] [30] [31] [32] . The reason for this may be twofold; either the spouses continued to attend social activities with or without their hearing-impaired partners, and therefore, did not report a reduction in social activities as a third-party disability; or because of the acknowledged reduction in social networks associated with aging (Lind et al. 2003) , the relative effect of hearing impairment on their social activities was minimal. It is also possible that, because the majority of participants in the study had only a mild-to-moderate hearing impairment, the effect on social activities was minimal. More research on third-party hearing disability in couples affected by more severe hearing loss would provide further insight into this issue.
Three variables, spouse perception of relationship satisfaction, spousal age difference, and spouse perception of the partner's hearing disability were associated with greater third-party hearing disability. Those spouses who had lower relationship satisfaction, those who had a greater age difference in their marriages, and those who reported a greater perceived hearing disability in their partners were more likely to report a severe or complete third-party disability on at least one item of the SOS-HEAR. We discuss these factors in more detail later in this article.
Spouse Rating of Relationship Satisfaction
The quality of the relationship between the spouse and the partner with hearing impairment had an effect on reported third-party disability. The quality of a relationship is affected by communication difficulties and vice versa, as shown by Greeff (2000) who found that effective communication between spouses is the most important marital characteristic of well-functioning families. Although it is not clear from this research whether third-party disability caused lower relationship satisfaction or vice versa, third-party hearing disability can clearly influence the marital relationship through the quality of communication exchanges and the effect of communication difficulties on the spouse's emotional well-being. It must be acknowledged that an existing negative relationship between the couple may influence the spouse's perception of the effect of hearing difficulties and ability to adapt to these effects. In this case, it is possible therefore that the stress of the hearing difficulties exaggerated or exacerbated the closeness (or distance) the couple had before the onset of hearing loss. Perhaps the preexisting quality of the relationship is crucial to understanding what happens to older couples affected by hearing difficulties. A longitudinal analysis of couples affected by third-party hearing disability may answer this question.
The significant contribution of relationship satisfaction to a spouse's third-party disability is consistent with previous research that has suggested that hearing difficulties have an effect on intimate relationships (Hétu et al. 1993; Morgan-Jones 2001; Yorgason et al. 2007) . In a study of intimate relationships where one partner had a hearing loss, Jones et al. (1987) found that 40% of couples perceived their marriage as less personal, as reflected by reductions in intimate talk, for example. Knussen et al. (2004) also found a significant relationship between hearing difficulties and relationship satisfaction, with younger relatives of older people with hearing impairment being more likely to report greater hearing hassles if they had a poorer relationship with their older relatives. Anderson and Noble (2005) explored the contribution of relationship satisfaction to adjustment to hearing loss in older couples and found that couples had higher relationship satisfaction when the hearing difficulties of the hearing-impaired person were rated as more severe than that of the spouse. These findings suggest that higher relationship satisfaction is associated with the partner acknowledging their hearing difficulties and taking responsibility for managing their disability. It may also be the case that when people are satisfied with their relationship, they accept hearing loss and take steps to remediate any difficulties through the use of coping strategies (Anderson & Noble 2005) . As a result of effective coping strategies, the spouse does not experience the reciprocal difficulties associated with impaired hearing.
It is also postulated that spouses with higher relationship satisfaction are less likely to experience third-party hearing disability because they may be more tolerant and understanding of their partners' hearing difficulties, be more willing to make the necessary adaptations, and may be less likely to complain about their reciprocal problems. Although a measure of relationship satisfaction was based only on the spouse's perception of the relationship in this study, relationship quality does seem to be important. Future research could explore this by including investigation of the hearing-impaired partner's satisfaction with the relationship.
Age Difference
The relevance of the difference in age between the spouse and the partner with hearing impairment was another interesting finding. This result provides clinicians with another factor to consider when identifying those couples at risk for greater psychosocial difficulties. Research in the area of age disparity in marriage and disability is limited, thus it is difficult to compare these findings with other research. Perhaps third-party disability is greater for spouses who are younger than their partners because of the inherent differences in their biological and social age. For a younger spouse who may be more socially active in the community, any restriction to life as a result of hearing impairment is likely to have a greater effect than for a spouse who is closer in age to his or her partner and therefore more likely to be engaged in similar levels of activity. The reciprocal effect of the hearing impairment on the spouse's communication patterns, emotions, relationship satisfaction, and social activities was perhaps greater for the younger spouses because of their stage of life.
Although relatively little research seems to have been conducted on the consequences of age disparity in marriage, research in this area has concluded that as long as the needs of both partners are met, marital happiness is unlikely to be related to age difference in marriage (Udry 1971; Glenn et al. 1974; Jorgensen & Klein 1979; Terman 1983; Atkinson & Glass 1985; Vera et al. 1985) . It is perhaps this point that is relevant to this study, with spouses who were much younger than their hearing-impaired partners reporting greater thirdparty disability because their needs may not have been met, be it socially, emotionally, or communicatively. The additional strain of having to interpret for the partner and take on the role of "carer" may restrict quality of life. Furthermore, because agedisparate relationships in this population would typically consist of one partner who is "older" and one who is "middle-aged," perhaps it is the difference in marital expectations across the life span that contributes to greater third-party disability in agedisparate marriages (Klinger-Vartabedian & Wispe 1989) ; that is, younger and older spouses may have different expectations of marriage. LaPatra (1980) supports this with the stance that the important factor is the developmental stage of the couple, not their chronological age, which establishes the compatibility and ultimate success of the relationship. Further research is obviously necessary to verify this finding and to explore causal relationships to third-party hearing disability.
Spouse Rating of Partner's Hearing Disability
This study found that spouse's perception of a partner's hearing disability (as measured by SOAC), and not the partner's degree of hearing impairment nor the partner's own rating of his or her hearing disability (as measured by SAC), was predictive of greater third-party disability. This emphasizes the importance of the spouse's view of the situation. If spouses perceive their partners as having a greater hearing disability, they are more likely to experience third-party disability themselves.
Also of interest is the finding that the degree of hearing impairment and the presence or absence of hearing aids did not have a significant relationship to third-party disability. This is in contrast to the study by Knussen et al. (2004) who found the strongest factor related to hearing hassles reported by younger relatives of older people with hearing impairment was the older person's level of hearing impairment. The finding that use of hearing aids did not influence third-party disability was also in contrast to previous research that showed positive changes in hearing-specific quality of life for spouses as a result of hearing aid fitting (Brooks et al. 2001; Knussen et al. 2005; Stark & Hickson 2004 ). However, a number of differences were noted between the present study and those cited, which may account for this finding. First, the relationship of the significant other to the person with hearing impairment differed among the studies, with Brooks et al. (2001) and Stark and Hickson (2004) including a mix of spouses and significant others (i.e., children of the person with hearing impairment, siblings, and friends), and Knussen et al. (2005) only including younger relatives of older people, not spouses. Therefore, the spouses and significant others in these studies were often younger than the spouses in the present study were, and the inclusion of dyads who were not married may have influenced the results. Furthermore, whereas all partner participants in the cited studies wore hearing aids and the primary focus of these studies was before and after hearing aid fitting, the present study sought to investigate the potential effect of factors, such as hearing aid fitting, on thirdparty hearing disability. Because only 44% of hearing-impaired partners in this study reported that they wore their hearing aids for >1 hour per day, with only 33% of partners reporting that they wore their hearing aids for >4 hours per day, there may not have been enough partners who wore hearing aids regularly in this sample to allow for full investigation of the effect. Future research using the SOS-HEAR to measure third-party hearing disability before and after hearing aid fitting would extend the findings obtained here.
Clinical Implications
This study has shown that although the majority of spouses only reported mild effects, third-party hearing disability in spouses of older people does exist and therefore it should be acknowledged by clinicians working with older couples affected by hearing impairment. The use of a measure (i.e., the SOS-HEAR) to identify spouses with greater third-party hearing disability has also been illustrated in this study. Furthermore, the regression analysis performed here suggests that factors such as relationship satisfaction, age disparity in marriage, and spouse perception of the partner's hearing disability could be used as identifiers such that spouses at risk of experiencing greater third-party hearing disability are recognized early.
The demonstrated effect of hearing impairment on spouses has also reinforced the importance of including spouses in audiological assessment and communication intervention and possibly considering their perspectives when setting goals and choosing rehabilitation targets for the person with hearing impairment. As communication difficulties caused by hearing impairment may be a source of stress for both members of the couple and add to their perceived burden, it is important that clinicians involved with older people with hearing impairment are aware of the needs of both the person with the hearing impairment and the spouse, so that they become partners in rehabilitation. If spouses are actively involved in identifying areas of difficulty, their perception of their partners' hearing disability may improve and likewise, their own third-party disability may be reduced. This type of intervention that takes into account the client's environmental factors, and addresses these in assessment and rehabilitation, is also consistent with the ICF framework. Assessment of a spouse's level of functioning could begin with the use of the SOS-HEAR to identify specific areas of difficulty and this may also serve to frame future therapy goals. Such interventions targeting the spouse's needs may serve to reduce the spouse's burden, and in turn reduce the partner's hearing disability, especially if the spouse shows signs of irritability and frustration over the partner's difficulties (Piercy & Piercy 2002; Knussen et al. 2004) .
As the report of a severe or complete problem on at least one item of the SOS-HEAR was used as the dependent variable in this study, it is also important to consider whether the results of the study would have changed if a different dependent variable was used, for example, the report of a series of mild problems as opposed to a severe or complete problem on even one item of the SOS-HEAR. Future research could investigate this further to establish who may be more in need of additional rehabilitation, those spouses who report a series of mild problems or those who report only a single severe or complete problem. Future research could recruit more participants, especially male spouses, to increase the power of the study. Although gender was identified as a potential factor, which may influence third-party hearing disability, because of an extremely skewed distribution of gender across cells, we excluded it from the final model. Scarinci et al. (2008) found that older female spouses reported more difficulties than male spouses did; however, because of small participant numbers, no definitive conclusions could be made. Anderson and Noble (2005) also noted a gender effect in their study of 66 older couples affected by hearing impairment with the finding that female spouses made more negative attributions to hearing difficulties than did male spouses. Anderson and Noble further proposed that these negative causal and responsibility attributions could be because female spouses tended to monitor their partners' behavior more closely and seemed to take greater responsibility for maintaining the couples' communication and for adjusting to their male partners' hearing difficulties. Wallhagen et al. (2004) also referred to the potential effect of gender in their longitudinal study of 418 older couples affected by hearing impairment. They found that hearing loss in an older partner increased the likelihood of subsequent poorer physical, psychological, and social well-being in the spouse; and some gender-specific results highlighted the greater effect of a husband's hearing loss on his wife (Wallhagen et al. 2004) . Given these findings, gender may be a mediating factor in spouse adjustment to hearing loss, and its effect on third-party hearing disability should be further investigated.
The 100 spouses who participated in the present study may not have been representative of all older spouses affected by hearing impairment because they self-selected to be part of a study investigating the effect of hearing loss on spouses. Furthermore, it must be acknowledged that given that disability is dynamic, recursive, and interactive in nature, it may never be possible to correlate measures and constructs exclusively to hearing disability alone. This research has described potential relationships among variables and taken a step toward a better understanding of third-party hearing disability. The clinical needs of spouses of older people with hearing impairment and the efficacy of interventions for spouses and couples are areas for future research.
CONCLUSION
The majority (98%) of spouses of older people with hearing impairment experience some form of third-party hearing disability, and 36% reported a severe or complete problem in at least one area. Spouses reported a wide range of effects involving lifestyle changes, communication difficulties, and emotional consequences. Communication difficulties between the couple were the central source of stress reported by spouses. This is important as effective communication is responsible for building intimacy and cementing the couple's identity (Berger & Kellner 1975; Fitzpatrick 1988) . In light of the potential negative effect of hearing loss on the person with hearing impairment and his or her family, the role of holistic and family-centered care in addressing spouse's third-party hearing disability should be further investigated.
